Millions of children receive sedative, anesthetic and analgesic drugs for surgery worldwide. Caudal epidural block with bupivacaine is widely used for perioperative analgesia in children undergoing surgeries under general anesthesia. Current study aims to determine postoperative pain relief and side effects due to caudally administered 0.25% bupivacaine (0.5-1 ml/kg) alone and a combination of 0.25% bupivacaine (0.5-1 ml/kg) with tramadol (1 mg/kg).
INTRODUCTION
Millions of children receive sedative, anesthetic and analgesic drugs for surgery, worldwide. 1 Pediatric organ systems are highly sensitive to anesthetic depressant effects leading towards more than 10 folds increase in peri-operative mortality and morbidity. 2 Over the years, several analgesic routes have been tried for postoperative analgesia. Some of these were associated with significant pain relief and reduced general anesthesia requirement without increasing relative side effects. Caudal blocks have been found useful in several infra-umbilical operations; and have been associated with significant postoperative / intraoperative analgesia among children. 3 Pain is an unpleasant (subjective) sensation. This sensation could not be expressed by children and depends upon care givers to identify it. Pain in children leads to agony, discomfort, feeding disturbances, irritability and restlessness. Caudal epidural block with bupivacaine is a common technique for pain relief in children. Moreover, analgesia provided by a single caudal injection of bupivacaine is usually of short duration (2-4 h). Duration of analgesia could be increased by addition of opioids in epidural space, 4 although addition of opioids has been associated with several complications in children, including high risk of respiratory depression. 5 Tramadol (synthetic analogue of codeine) is a mixture of (+, -) enantiomers. Enantiomers of tramadol have significant affinity for μ-receptor of opioid (inhibits serotonin uptake) and potent norepinephrine inhibitors (positive and negative respectively). More interestingly, these factors lead to enhanced analgesic potency (equal to meperidine) of opioids without adverse effects. Caudal epidural block with tramadol plus bupivacaine, increases postoperative analgesic duration up to 4-8 hours. Evidence exist that optimum tramadol dose for caudal epidural block is 1-2 mg/kg. The analgesic action of tramadol is usually inhibited by opioid antagonist naloxone as compared to other opioids. The process suggests another mechanism of action. This mechanism was demonstrated through monoaminergic activity (associated with noradrenaline and serotonin reuptake inhibition), blocking nociceptive impulses at spinal level and leading towards significant analgesia. 6 A similar study reported that duration of analgesia was longer (12 ± 0.9 h) with bupivacaine 0.25% (0.75 ml/kg) in combination with tramadol (2 mg/kg) as compared to other groups. No significant changes were found in oxygen saturation, heart rate and arterial pressure in different groups. No adverse effects were found. 7 Another similar study reported that bupivacaine 0.25% with tramadol is associated with longer duration of analgesia and lower postoperative pain scores as compare to bupivacaine alone(p = 0.02). 8, 9 Several studies reported that caudal tramadol leads to good quality analgesia approximately for 10.7 h.
Limited data is available on use of bupivacaine combination with tramadol in Pakistan. Current study aimed to determine postoperative pain relief and side effects due to caudally administered 0.25% bupivacaine (0.5-1 ml/kg) alone and combination of 0.25% bupivacaine (o.5-1 ml/kg) with tramadol (1 mg/ kg).
METHODOLOY
This randomized, clinical trial was conducted at Department of Anesthesiology, Shaikh Zayed Hospital, Lahore. Study duration was 1.5 y (February 2015-August 2016). A sample size of 108 patients was calculated with P1 = 13.3%, P2 6.6% 10 , 95% Confidence interval, and margin of error 8% using WHO calculator. Non probability consecutive sampling was used for patient's selection. Inclusion criteria was; age 5-10 y, patients with American Society of Anesthesiologists classification I and II, both genders and patients undergoing elective lower abdominal surgery. Patients with history of allergy to bupivacaine and tramadol, anticoagulant therapy, history of bleeding diathesis and whose parents refused epidural were excluded from the study. Ethical approval was taken from ethical review board of relevant hospital. Consent forms were taken from the parents. Patients were randomly divided into two groups. Group B received caudal block with (0.5-1 ml/kg) of 0.25 % bupivacaine, while Group BT received (0.5-1 ml/kg) ml/kg of 0.25 % bupivacaine plus tramadol 1 mg/kg. Patients were assessed from 30 min to 1, 4, 8, 12 and 24 h. Patients were observed for sedation scores, postoperative pain scores (FLACC scale) and side effects. Data were analyzed using SPSS version 22. Frequency and percentages were calculated for qualitative data while mean ± standard deviation was calculated for quantitative data. Student's T test was applied for comparison of FLACC and sedation scores in both groups.
RESULTS
A total of 108 patients were included in the study (1:1 randomization). Mean age of patients was 6.7 ± 1.8 y vs. 6 1, 4, 8, 12 and 24 h after operation as compared to Group BT (p = 0.00) as shown in Table 1. FLACC pain scores were significantly lower in Group BT as compared to Group B at 30 min, 1, 4, 8, 12, 24 h (p = 0.000, p = 0.000, p = 0.000, 0 = 0.000, p = 0.004 and p = 0.001 respectively) as shown in Table 2 .
Side effects were found to be higher in Group B as compared to Group BT as shown in Table 3 . 
DISCUSSION
Caudal block is an epidural block and it is usually used as an adjunct to general anesthesia in children for low abdominal surgery. Caudal blockade is most frequently used with bupivacaine for smooth intraoperative analgesia and postoperative pain relief. 11 Mean duration of surgery was significantly lower in 0.25% bupivacaine (Group B) as compared to combination of bupivacaine and tramadol (Group BT) (p = 0.00). Mehmood et al. reported that mean duration of surgery was significantly lower in bupivacaine group as compared to placebo in general anesthesia among children. 12 Laiq et al. reported that there was no significant difference in mean duration of surgery among bupivacaine-tramadol and levobupivacaine-tramadol groups (30.3 ± 1.2 min, 29.9 ± 1.1 min, p = 0.145). 13 In present study, mean sedation scores were significantly lower in bupivacaine-tramadol (Group BT) as compared to bupivacaine 0.25% (Group B) (p = 0.000). Demiraran et al. reported that bupivacaine alone and combination of bupivacaine with tramadol had similar efficacy in general anesthesia in children (p = 0.165). 14 Prakash et al. reported that bupivacainetramadol had significantly higher sedation scores (> 2) as compared to bupivacaine with fentanyl. However, both groups did not had any side effects (p = 0.00). 15 In present study, mean FLACC pain scores were significantly lower in bupivacaine-tramadol group as compared to bupivacaine group (p = 0.000). Prosser et al. reported that bupivacaine-tramadol combination is associated with significant reduction in pain scores after 24 h of operation (p = 0.001). 16 Cook et al. reported a positive correlation in pain scores decrease and increased dose of bupivacainetramadol in general anesthesia (r = 0.9, p = 0.03). 17 In present study, bupivacaine alone is associated with high adverse effects as compared to bupivacainetramadol. More patients in Group B were affected with vomiting, urinary retention and motor weakness (13%, 3.7% and 0.9% respectively). Doctor et al.
reported that most common side effects of bupivacaine were nausea, vomiting, hypotension, bradycardia, itching and respiratory depression. 18 Another similar study reported that no adverse effects were found in comparison of bupivacaine 0.25% and a combination of bupivacaine-tramadol (p = 0.165). 19 Khalid et al. reported that an addition of fentanyl to bupivacaine through caudal epidural administration leads to low level of motor blockade in children undergoing below umbilicus surgery. 20 Khan et al. reported transient decrease in oxygen saturation upto 91% in few children along with vomiting undergoing surgery under general anesthesia. 21 But in our study we did not note any desaturation.
LIMITATIONS
Our study had some limitations, e.g. our study was conducted at a single center with a small sample CONCLUSION Caudal bupivacaine plus tramadol confers high postoperative analgesic efficacy and reduced adverse effects as compared to bupivacaine alone in children undergone general anesthesia for lower abdominal surgery. 
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